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SUMMARY In a study of 3794 consecutive women attending a gynaecological outpatient clinic
with symptoms of lower genital tract infection (LGTI) 350 (9 207o) harboured Chlamydia
trachomatis and 83 (222%) Neisseria gonorrhoeae. One hundred and ninety-five patients who
were later found to have acute salpingitis and 109 other women in whom the chlamydial cultures
were spoiled were excluded from the series. Of the remaining 3490 women, 281 were infected with
C trachomatis, 42 with Ngonorrhoeae, and 17 with both. Of the 3150 women who were infected
with neither organism, 146 were randomly selected as controls.
The chlamydia-positive patients were younger (P<0 001), did not complain of pelvic discomfort

or pain (P<0- 01), and used oral contraceptives (P<0 001) more frequently than did the controls;
intrauterine devices were used more often (P<0-01) by the controls. Increased vaginal discharge
was reported significantly more often in chlamydia-positive patients than in the controls (P<0- 05).
Of 266 women harbouring C trachomatis the organism was still present in 22 (8 3%o) when they
were followed up from two to more than eight weeks after finishing treatment with doxycycline.
Of 91 male consorts of chlamydia-positive women, 53 (58 * 2%) were infected with C

trachomatis.

Introduction

Chlamydia trachomatis and Neisseria gonorrhoeae
are the most important aetiological agents of sexually
transmitted diseases (STD) in Sweden. The pre-
valence of genital C trachomatis infection in Swedish
women attending STD clinics' 2 and gynaecological
clinics for health checks,1 applying for legal
abortion,3 seeking contraceptive advice,' and
attending gynaecological outpatient clinics with signs
of lower genital tract infection (LGTI)4 has varied
between 5% and 250/o. Serological studies have
indicated that at least half of all cases of acute
salpingitis in southern Sweden are associated with
chlamydial infection.56

Oral administration of tetracycline for 7-21 days
has proved useful in treating chlamydial cervicitis.4 7
The aims of this study were to determine the pre-

valence of chlamydial cervicitis in women with
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symptoms of LGTI attending a gynaecological out-
patient clinic, the effect of doxycycline treatment on
the isolation of C trachomatis, and the results of
contact tracing in chlamydia-positive cases.

Patients and methods

STUDY POPULATION
A total of 3794 women, who attended the outpatient
clinic at the department of obstetrics and
gynaecology, University Hospital, Lund, Sweden,
from October 1977 to December 1978 was studied.
All complained of one or more symptoms suggesting
genital tract infection: pelvic discomfort or pain,
increased or foul-smelling vaginal discharge, itching
or burning, frequency or pain at voiding or both.
From this total, 195 women were excluded when

acute salpingitis was diagnosed and 109 because the
presence of C trachomatis could not be established
either on account of a non-specific cytopathogenic
effect induced in the McCoy cell cultures by the
specimens or because of technical errors.
The remaining 3490 patients were divided into four

groups.
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Group I consisted of 281 women from whom C
trachomatis was isolated from the cervix.
Group 2 consisted of 42 women infected with N
gonorrhoeae but not with C trachomatis.
Group 3 consisted of 17 women infected with both C
trachomatis and N gonorrhoeae.
Group 4 consisted of 146 patients who attended con-
secutively during two periods totalling five weeks and
were selected randomly from the 3150 women in
whom neither chlamydial nor gonococcal infections
were diagnosed.

SAMPLING AND CULTURE
Samples for the isolation of C trachomatis were

collected by rotating a sterile cotton-tipped swab in
the cervical canal. The specimens were transported in
2-SP as described.4 Cycloheximide-treated McCoy
cells were used.8
Specimens for the culture of N gonorrhoeae were

collected from the cervical canal, the urethra, and
the rectum with cottonwool-tipped swabs and in-
oculated directly on to hematin agar plates.9 N
gonorrhoeae was identified as described.9

CLINICAL HISTORY
Information was obtained on present symptoms, age,
earlier pregnancies, previous episodes of LGTI or
salpingitis, and present contraceptive methods.

TREATMENT AND FOLLOW UP
Women with gonococcal infection were treated with
either 200 mg doxycycline on the first day, followed
by 100 mg daily for eight days, or with 1-5 g piv-
ampicillin and 1 g probenecid in a single dose.
Patients infected with both C trachomatis and N
gonorrhoeae and those in whom a chlamydial but not
a gonococcal infection was diagnosed were treated
with 200 mg doxycycline on the first day followed by
100 mg daily for 5-13 days.

Patients with gonorrhoea were followed up at the
STD clinic, University Hospital, Lund; those with
chlamydial infection and those with both chlamydial
and gonococcal infections were requested to return
to the gynaecological outpatient clinic for follow up
at intervals from two to more than eight weeks after
finishing treatment.
Male consorts of chlamydia-positive women were

requested to attend the STD clinic.

STATISTICAL METHODS
Student's t test, the x2 test with Yates's correction,
and Fisher's exact test were used.

Results

CULTURE
C trachomatis was isolated from 350 (9-2%) and N

TABLE I Age distribution of women with lower genital
tract infection with Chlamydia trachomatis (group 1), or
Neisseria gonorrhoeae (group 2), or both (group 3) and of
controls (group 4)

% Of women in:

Age Group I Group 2 Group 3 Group 4
(years) (n = 281) (n = 42) (n = 17) (n = 146)

(19 28-1 21-4 35-3 15-1
20-24 39-1 35-7 35-3 27-4
25-29 15-3 21-4 23-5 28-8
30-34 10-0 11-9 59 17-1
35-39 5-3 7-2 0-0 6-2
40-44 1*1 0-0 0-0 2-7
>45 1*1 2-4 0-0 2-7
Mean 23-7±6-5 24- 8±6-5 21-6±4-2 26-6±7- 3

gonorrhoeae from 83 (2-2%) of the 3794 women
studied. Seventeen (0-4%) of the 3794 patients were
infected with both chlamydia and gonococci.

AGE DISTRIBUTION
The age distribution of the women in the four groups
is shown in table I. The chlamydia-infected women
(groups 1 and 3) were significantly (P<0-001)
younger than the controls (group 4). Those who had
both chlamydial and gonococcal infections were
younger than those who had only gonorrhoea
(P<0 05).

CLINICAL HISTORY
Data on previous history, symptoms, and con-
traceptive methods are given in table II. No
significant differences were found between the

TABLE II Clinical history, symptoms, and contraceptive
method in women infected with Chlamydia trachomatis
(group 1), or Neisseria gonorrhoeae (group 2), or both
(group 3) and in controls (group 4)

% Of women in:

Group I Group 2 Group 3 Group 4
Clinical data (n = 281) (n = 42) (n = 17) (n = 146)

Previous pregnancy 47-0 47-6 52-9 58-9
Previous LGTI 43-4 28-6 41-2 37-7
Previous salpingitis 7-8 16-7 5 -9 13-7
Pelvic discomfort

or pain 57-3 69-0 76-5 71-2
Increased vaginal

discharge 69-8 73 - 8 76- 5 58- 2
Foul-smelling vaginal

discharge 14-2 11-9 17-6 14-4
Itching or burning 10-6 11-9 0-0 18-5
Frequency or pain on

voiding or both 10-3 19-0 35-3 8-2
Irregular bleeding 32-0 21-4 41-2 28-1
Contraceptive method

Oral contraceptive 49-8 40- 5 41-2 27-4
Intrauterine device 20-3 21-4 29-4 32-9
Other or none 29-9 38-1 29-4 39-7
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patients with gonorrhoea alone and the women in the
other three groups (table II). The patients in groups I
and 4 reported itching or burning or both more often
than those in group 3 (P = 0-022 and P = 0-038
respectively). The women in group 3 complained of
frequency or pain on voiding or both significantly
more often than those in groups I and 4 (p = 0 0071
and P = 045 respectively). The patients in group I
differed from those in group 4 in several respects: the
women in group I had been pregnant significantly
less often (P<0 05), complained of pelvic discomfort
or pain less often (P<0-01), and had increased
vaginal discharge more often (P<0-05) than those in
group 4.

Although all the patients studied complained of
symptoms that suggested LGTI such an infection was
diagnosed in only 221 (78*6%7o), 33 (78*60%o), 13
(76-5%7o), and 100 (68 5 o) women in groups 1, 2, 3,
and 4 respectively. The difference between groups I
and 4 was significant (P<0 05)

Oral contraceptives were used more frequently by
the patients in group I than by those in group 4
(P<0001); the opposite was found in the use of
intrauterine devices (IUD) (P<0-01) (table II). There
were no differences between the two groups in the
use of other contraceptive methods.

AGE-RELATED CORRELATIONS
When patients in the same age group are compared
no significant difference was found in the frequency
of chlamydial infection between women who had or
never had been pregnant. Women in group I under
25 years of age had been treated previously for LGTI
significantly (P<0 01) more often than those in group
4 (46%7o and 25 - 8%o respectively). In the women aged
between 20 and 24 years complaints of increased
vaginal discharge were significantly (P<0 05) more
common in group 1 (73 6%o) than in group 4 (55%Wo).
Pelvic discomfort or pain was significantly (P<0-01)
more common in group 4 (83 30o) than in group 1
(48- 3bo) in women aged between 25 and 29 years.

TREATMENT
The results of treatment of patients with chlamydial
infections with doxycycline are shown in table III.

TABLE iii Result of doxycycline treatment in women with
Chlamydia trachomatis infection

Control culture Culture not
(weeks after end performed or % Culture-
of treatment) No of patients spoiled positive

<4 135 17 1-5
4-8 90 5 2-2
>8 41 5 43-9
Total 266 27 8- 3

Thirteen women infected with both C trachomatis
and N gonorrhoeae and 37 patients with acute
salpingitis are included in the figures. Of the 148
patients treated with doxycycline for 6-7 days, 111
returned for follow up, and of the 202 women treated
for 9-14 days 155 returned for follow up. There was
no difference in the results of these treatment
schedules; eight (7 2%) of the Ill patients given the
shorter course and 14 (9070) of the 155 patients given
the longer course were culture-positive at follow up.

CONTACT TRACING
Of the 91 male consorts who were examined at the
STD clinic, 53 (58-2Gb) harboured C trachomatis in
the urethra.

Discussion

In different series of gynaecological patients the
isolation rate for C trachomatis has varied between
8%7o and 12%o.10-12 In women with objective signs of
LGTI (variously defined) the corresponding figures
have been 17-1907o. The comparatively low
isolation rate in this study (9-20o) might be due to
less strict criteria for the diagnosis of LGTI, so that
our series included many women who were not
infected. Another explanation for differences in the
isolation rate between various series is a difference in
the age distribution of the patients studied. Thus, the
present as well as earlier studies' 3 show that C
trachomatis infection in women with cervicitis occurs
more often in younger age groups. Women with
chlamydia-associated salpingitis are also significantly
younger than patients with non-chlamydial or non-
gonococcal salpingitis.'5
Of the patients in our study who were subsequently

found to have acute salpingitis, 52 (26-50o) of 195
harboured C trachomatis in the cervix. Serological
studies suggested, however, that at least twice as
many of these cases were associated with a
chlamydial infection.5 6 Of the 350 women with
symptoms of LGTI and who were culture-positive
for C trachomatis, 14-9% had acute salpingitis. The
corresponding figure for the 83 women with
gonorrhoea was 27 5%o. These figures include the
few women who were infected with both organisms.
Women with chlamydial LGTI attending STD

clinics have the same symptoms and signs (except for
cervical ectopy) as other patients with cervicitis not
associated with this organism. 14 In our study
increased vaginal discharge was more common in the
chlamydia-positive women than in the controls.
However, when only the wome!n with clinical LGTI
were analysed, no such difference was found. The
difference in pelvic discomfort or pain between the
chlamydia-positive patients and the controls was
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significant, whether patients with symptoms or
symptoms and signs of LGTI were compared.

Several studies16 17 have shown that women
infected with C trachomatis used oral contraceptives
more often than did the controls, whereas others'4 18
report no such relationship. In none of these studies,
however, was the age distribution of the patients
considered. In our study there was no difference in
the culture results and the use of oral contraceptives
among teenagers, but in women over 20 years of age
oral contraceptives were used significantly more
often by the chlamydia-positive patients than by the
controls.
IUDs were used significantly more often by the

controls than by the chlamydia-positive patients in
the over-20 age group (regardless of whether or not
they had signs of LGTI). All IUDs used by the
women in the present study were copper-coated. It is
noteworthy that copper ions decrease the inclusion
count of C trachomatis in experimentally infected
McCoy cell cultures.'9
Doxycycline treatment for six or seven days was as

effective as that given for up to 14 days. In those
women who were culture-positive for C trachomatis
when investigated more than eight weeks after
finishing treatment, reinfection rather than relapse
was probable because of the long interval between
the end of treatment and follow-up and also because
six of seven male consorts of these women were
found to harbour C trachomatis. These data suggest
that the risk of chlamydia-infected women becoming
reinfected is high.

Contact tracing was successful in only 26% of the
350 women who were advised to ask their partners to
attend the STD clinic. This percentage is lower than
in a recent study from Sweden, in which about two-
thirds of the male partners attended.2 The reason for
this may be that the chlamydia-positive women in our
series did not see a social worker who was specially
trained in and responsible for contact tracing of
patients with gonorrhoea and syphilis. The male
consorts when attending the STD clinic may not have
brought with them the written instruction that the
patients should have givqn them. If so, these consorts
would not have"been identified from among other
patients attending the STD clinic. Of the male
consorts examined 53 (58-2%) harboured C
trachomatis, which agrees with that of other studies.2
In female partners of chlamydia-positive men the
chlamydial isolation rate has varied between 62%7o
and 68%o.10 20-22

In women with signs of LGTI, particularly in the
younger age groups, chlamydial isolation should be
performed, since women with LGTI harbouring
chlamydia present with the same symptoms as
women in whom LGTI is not associated with
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chlamydia. Treatment of partners and contact
tracing should both be carried out.
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